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/“Following  la  tho  translation  of  an  article  by 
Bela  Laazlo  In  the  Hungarlan-language  periodical 
KorunU  (Our  Ago),  Kolozavar,  Vol  XXil,  No  2, 

February  1963,  pagea  154-160._/ 

The  road  In  Kolozavar  leading  to  the  Acadeoy  Mathe- 
oatlca  Inatltute  (Akademia  Szaaltaal  Inteset)  makea  a  ateep 
ollmb.  It  makea  the  heart  pound,  aa  did  the  ateep  atalrcaae 
leading  to  the  mathomatlca  claaaea  of  the  paat* 

At  that  time,  however.  In  tlie  deoade  of  1920,  the 
heart  pounding  waa  accompanied  by  a  certain  amount  of  emo> 
tlon  which  dominated  our  thoughts  which  appeared  reluctant 
to  conform  to  strict  mathematical  discipline.  Secretly, 
we  haul  dubbed  our  Instructor  "Lucifer,”  and  it  was  a  sur¬ 
prise  when  he  enacted  the  role  of  Adam  In  the  school  play. 
Mathomatlca  and  poetry  bore  thla  atrange  relationship  to 
us  students  at  that  time.  After  two  performances  our  in¬ 
structor  ceased  to  be  Adam,  and  he  took  all  meaeurea  to 
Instill  his  subject  in  us  aa  am  Independent,  disciplined 
concept.  We  began  to  believe  that  numbers  governed  the 
world.  We  considered  the  graduates,  aund  the  youths  hold¬ 
ing  positions  In  enterprises  and  in  offices  as  slaves  to 
mathematics,  who  piped  away  their  lives  laboring  over 
enormous  accounting  books  with  needle-sharp  pencils:  debit 
accounts,  credit  accounts,  transferrals,  totals,  and  in 
the  meantime  their  pocket  watchse  at  their  breasts  monoton¬ 
ously  marked  off  the  passage  of  time. 

Only  a  spark  lacked,  to  ignite  our  interest  and  to 
reveal  the  true  poetry  of  mathematics  to  us.  However,  the 
"Luolfers"  of  the  mathematics  department  were  unable  to 
light  the  sole  possible  road  to  recognition  of  the  truth, 
whloh  leads  from  a  vital  viewpoint  through  abstract  think¬ 
ing  and  thence  to  practlos*  They  were  unable  to  impart  to 


ua  th9  way  in  whloh  aathematloa  may  faithfully  daecrlbe 
tha  moat  eharactarlatlc  traits  of  reality,  viz.  change 
and  motion.  Uiey  did  not  strive  to  train  the  students 
In  the  functional  viewpoint,  based  cn  known  factors  In  a 
few  given  equations,  to  find  quickly  and  reliably  the  value 
of  unknown  factors.  They  also  neglected  Imparting  Inspir¬ 
ing  knowledge  of  the  history  of  the  subleot.  At  those 
times  it  would  have  been  helpful  to  mount  some  kind  of 
time  machine,  and  with  the  Input  of  certain  data  fly  through 
ages,  from  the  domain  of  simple  arlthaatlo  to  the  world  of 
oybernetlCB. 


Flight  on  the  lime  Machine 

It  la  a  short  trip  to  my  goali  one- fourth  the  dis¬ 
tance  between  the  Beke  Square  (Peace  Square)  and  the  Astro¬ 
nomical  Observatory.  Expression  of  the  new  emotion  is  ur¬ 
gent,  because  within  a  few  minutes  I  will  be  among  scien¬ 
tists  who  are  characterized  by  mathematlzatlon  of  the  think¬ 
ing  and  action  of  modern  man.  New  I  am  swept  up  by  the 
time  machine... 

It  is  as  though  I  were  face  to  face  wlib  the  Pythagor¬ 
eans  of  old,  as  magically  they  review  the  numbers  they  have 
arranged  by  themselves,  believing  that  the  numbers  actually 
control  the  world.  (At  present,  man  exercises  cybernetics, 
the  "art  of  control,"  In  respect  to  the  orbits  of  unknown 
celestial  bodies.)  Ancient  orientals,  Chaldean,  Egyptian 
priests  and  Bhamana  rise  up  from  the  misty  past.  They 
nurture  numerology  with  religious  trembling,  assoolatlng 
the  number  5  with  the  major  planets,  and  the  number  7  with 
the  phases  of  the  Moon.  (In  our  era,  liberated  man  realizes 
five-,  and  seven-year  plana  with  a  confidence  eliminating 
centuries  of  retrogression,  and  mounts  the  rungs  of  the 
ladder  of  scientific-technical  development  with  glan  steps.) 

Prom  our  time  machine  we  may  look  back  with  respect 
upon  the  Hlndou  masters.  They  contributed  a  seemingly  In¬ 
significant,  but  actually  epochal  key  to  the  simplification 
and  facilitation  of  computations,  the  zero,  the  numerical 
space  marker  whloh  Is  Indispensable  at  present.  (These 
symbols  aid  man  at  the  present  day  In  computation  of  the 
millions  of  kilometers  of  rockets  aimed  at  foreign  celes¬ 
tial  bodies.)  Let  us  salute  the  Roman  mathematicians  bend¬ 
ing  over  the  oo^Jintlng  table  (abacus),  and  the  Russian  mas¬ 
ters  perforfilng  complex  computations  while  manipulating 
the  ten  beads  per  vrlre  of  the  counting  board  (shtoshkhltly ) . 
Let  us  greet  Neppert,  the  discoverer  of  the  first  logarithmic 
table.  We  must  pause  a  moment  to  tell  Laplace  that  he  was 
right.  Discovery  of  the  logarithm  shortened  the  performance 
of  computations  ordinarily  extending  over  a  period  of  months. 


theraby  actually  doubling  the  life  or  the  astronomer.  (Oh 
maeter,  had  It  ever  occurred  to  you  that  several  thousands 
of  operations  could  one  day  bo  perforaed  per  second  on  the 
latest  devices,  thereby  rendering  the  "lifespan"  of  astron¬ 
omers  born  in  the  20th  century  computable  only  be  electi'onlc 
means?) 

Stop  the  time  machine;  for  the  moment  we  ahall  en¬ 
trust  the  trip  to  the  area  of  science  fiction  literature. 

We  have  arrived. 


The  villa- type  building,  surrounded  by  sm  evergreen 
park  now  covered  with  snow,  is  being  painted  at  the  moment. 

We  thread  our  way  thrnugh  a  labyrinth  of  corridors  and  rooms, 
with  "wet  paint"  signs  framing  the  doorways. 

Wq  enter  a  not  entirely  unfamiliar  aurroiuading.  Our 
periodical  has  enjoyed  contact  for  six  years  with  the 
director  of  the  Institute,  Professor  Tlherlu  Popovlol,  cor¬ 
responding  member  of  the  RI«K  Aoeuiesy  who  Is  conducting 
world-reknowned  research  work,  and  especially  with  Engineer 
LaszIo  Nenetl,  chief  of  the  oomputor  division,  who  has  in¬ 
formed  thousands  of  o'JJ'  readers  on  timely  problems  of  tech¬ 
nical  oyternetlce.  /"see  Note_7 

(/~Not0^7  Lasslo  Nemetl :  "£3.ectrcnlc  Com  put  or  a,  " 

Korunk .  T957,  page  1666.  LaszIo  "emetl :  "Computing  Kachlnes 
in  the  Public  Economy,"  Korunk .  196C,  page  647.) 

Six  years  ago  we  could  have  obtained  only  a  partial 
answer,  in  conformance  with  the  modest  degree  of  develop¬ 
ment  of  that  period,  to  the  question,  phased  in  mathematical 
terms:  "idiat  Is  the  'absolute  and  local'  value  of  the  In¬ 
stitute?  (ooDslde  ring  the  national,  as  well  as  the  Internation¬ 
al  level  as  absolute  values)." 

In  the  first  year  of  our  puDlioatlo:i  we  were  able  to 
give  a  picture  of  the  history  of  the  development  of  the 
Institute,  which  is  the  history  of  the  creation  of  an  essen¬ 
tially  Kolozevar  school  of  mathematics. 

Our  popular  system  has  enabled  mathematical  research 
to  exceed  the  narrow  limits  of  academic  chairs  of  universi¬ 
ties  at  Kolozevar,  alaoi  enabling  clearly  defined  problems 
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to  be  undertalon  throu/th  prop^r-eea  baaed  on  syotettsitlc  ool- 
leotion  of  data*  enabling  development  in  a.  well  defined 
direction,  and  enabling  enrichment  of  thlo  branoh  of  solenoe 
with  trained  speolallste  and  mature  research  pei*eonnel.  Be¬ 
ginning  in  195*  reseAi‘ch  worlt  has  gravitated  aroixnd  the 
plan  of  the  Mathewatioa  Department  of  the  Acadeiuy.  Koviever, 
quantitative  axid  qualitative  growth,  activity  in  an  increas¬ 
ingly  large  sphere,  and  the  theoretical  and  practlci»l  re¬ 
sults  attained  qulcltly  elevated  the  Department  to  institute 
rantt . 


According  to  the  toxt  of  the  charter,  the  field  of 
research  of  the  Institute  la  the  approximation  of  functions, 
and  research  on  their  application  In  numerical  and.  graphic 
computation  and  in  the  ccnetructlcn  of  oomputor  machines. 

The  baalB  of  purposeful  and  eysteniatle  research  wort 
in  conformance  with  plan  is  extensive  Information.  At  the 
present  time  applied  mathematics  la  an  excoption&?ily  complex 
phenomenon;  it  may  not  be  understood  without  knowledge  of 
the  entire  mechanism  of  development  of  mathematical  thinking, 
lecause  of  this  fact,  the  Information  of  speclalicts  and  ex¬ 
perts  in  our  country  is  furthered  oxtenslYbly. 

If  the  foreign  vcyages  of  associates  .of  the  Institute 
were  marked  on  a  map  w.lth  red  tags,  and  if  the  direction  of 
the  trips  were  Indicated  by  lines  betwasa  Kolozavar,  as  the 
starting  point,  and  the  groat  metropolises,  wo  would  have 
a  vital  map  of  international  connections.  Contacts  and  in¬ 
formation  included  the  Sox^let  Union,  the  Polish  Peoples 
Republic,  the  Hur.garla.n  Peoples  Republic,  Austria,  5onaan 
Denooratio  Republic,  the  hetherlanda,  France,  Italy  and  Sweden 
during  the  1Q57-1962  period.  Nine  irembera  of  the  personnel 
of  the  Institute  have  participated  In  various  aclentlflo 
conferences  and  study  tours. 

The  visitor's  registry  of  tha  Institute,  as  a  docu¬ 
ment  of  vital  contacts,  lists  visits  by  33  scientific  pei^ 
sonnel,  from  the  Soviet  Union,  Bulgaria,  Czechoslovakia, 

China,  Poland,  Hungary,  herrsany  and  Ita?.7. 

Contlnulnfv  contact  has  been  eatabllshed  with  the 
Academv  of  Sciences  of  the  Polish  Peoples  Republic  (reg¬ 
ulated*  by  a  treaty  of  cboparatlori  for  the  years  1950-t962) 
on  the  sub.5eot  "Qualitative  Theory  arid  l^merloal  Integra¬ 
tion  of  Dlffere.ntlal  Squations." 
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To  the  preaent  tin>e  six  personnel  of  the  Institute 
have  published  valuable  studies  in  the  aclentlflo  perlodloale 
of  the  Soviet  Union,  Poland,  Hungary,  the  Qerman  Peaoeratlc 
Republlo  and  Italy. 

Solentiflc  Secretary  Laacu  Bal  nay  point  with  pride 
to  the  aeniannual  periodical  of  the  Institute,  entitled 
Studii  ai  oercetarl .  de  aatematica.  Due  to'  the  publication 
or  tills  periodical,  which  la  increasing  in  circulation,  the 
Institute  enriches  its  library  with  200  foreign  technical 
periodlcale.  Tlie  majority  of  the  articles  in  Stud  11  a i  oer«. 
cetari  de  tnateciatioa  are  reports  of  the 'wort  of  Inetitute 
personnel . 

Thus  these  few  aumnary  data  offer  obvious  proof  of 
the  absolute  value  ir.  connection  with  the  world  level. 

The  visitor  oay  feel  that  he  ie  in  a  epeclal  kind 
of  school  of  netheoatics  hero.  In  the  departments  (l.  con¬ 
structive  functional  theory;  2.  ruierleal  analysis;  3*  com- 
putors)  and  in  the  two  subdlvialors  of  each  department  the 
majority  of  the  expert  personnel  are  young  persons,  trained 
dur5.n'^  the  upswlnu,  period  of  our  building  of  aocialiam.  The 
moat  Btrililng  Impreaalon  is  the  purposeful  application  made 
of  party  directives  in  the  course  of  research  work,  and  for 
utilization  of  the  various  mathematical  methods  in  the 
public  economy,  at  the  enterprise,  reserve,  branch  and 
national  levels.  The  department  heads  Professor  Dumltru 
'/aslle  loneocu,  l-iorenc  R^o  and  Laszlo  Netaeti  effectively 
propagate  the  concept  that  at  this  time  research  is  to  be 
characterised  priraarily  by  extonslve  practical  application 
of  theoretical  achievements. 


Research  'orlt  ia  .  laterl  all  z  ing 

’Ve  are  '-leanlnf;  for  data  relatir.~  to  a  high  level  of 
connection  betvreen  theory  and  practice.  The  prevailing 
silence  becomes  tense  because  it  Is  charged  with  the  ten¬ 
sion  of  the  tasks..  As  an  objective  reality  tlie  oocsputa-’ 
tlons  become  embodied  in  drawings,  tables  and  mechanical 
aids  furthering  production  pz>ooesses:  the  research  work  Is 
naterlallzlng. 

Let  us  discuss  tne  problem,  not  al  'ayn  in  chrono¬ 
logical  ox^er,  but  conforalng  to  the  individual  task  areas. 
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!Ihe  first  systraatlo  studies  of  noaography  in  Rumania 
were  undertakan  at  Kolozsvar*  Laeou  Bal  and  Fez*eno  Rado 
?ub'j.l3!'.ed  the  first  Rumanlftn-lansuas©  work  dealing  with 
nosiop,raphlo  research  in  195^*  In  this  connection  we  oay 
already  provide  an  answer  to  the  problem  affecting  Rumania 
under  Its  conditions  of  domestic  reality*  of  how  the  re¬ 
search  conducted  along  this  line  may  be  applied. 

‘iraphlc  solution  of  various  computation  tasks,  the 
noniO(;;raia  serving  planar  depletion  of  multi-variable  funotlona, 

Is  in  fairly  broad  use  in  technical  practice  at  the  present 
time.  Hie  graphic  symbols  developed,  which  occur  as  func-  • 

tlOMs  of  known  quantities  In  the  given  equations,  yield  the 
valxi©  of  the  unknown  quantity  simply  by  reading  it  off. 

Komograme  are  especially  suitable  for  the  nonferroua  metal  , 

industry.  In  the  computations  connected  with  gears. 

At  the  request  of  the  tractor  plant  at  Brasso,  the 
Ina':ltute  determined  the  thickness  of  the  tips  of  the  cut¬ 
ting  blades  used  In  the  manufacture  of  cears  with  the  aid 
of  nomographic  data,  as  well  as  the  minimal  number  of  gear 
teeth  enabling  processing  without  danger  of  vibration. 

Computation  of  the  data  of  special  tools  needed  for 
production  of  screw-type  oil  pumps  for  the  Kudislr  plant 
presented  a  different  pi*oblem.  This  enabled  production  of 
a  domandlnc;  Industrial  product  as  a  new  step  forward  In 
our  technical  development. 

Ihe  data  of  special  tools  also  were  computed  for  the 
Unlrea  plant  at  Kolozsvar,  necessary  for  manufacture  of  the 
so-called  knob-wheels  of  mechanical  looms.  Ihls  asslstanoe 
represented  a  saving  of  60,0CO  leu  per  year  for  the  plant. 

The  Institute  may  cite  significant  achievements, 
especially  in  the  field  of  nuoerloal  analysis.  This  is  the 
theory  of  computation  technology  aimed  at  development  of 
the  roost  purposeful,  rapid  and  precise  methods  of  resolu¬ 
tion  of  nrobieas,  and  it  engages  the  Institute  personnel  in  * 
an  ever  broadening  field  of  research.  The  conference  held 
at  Kolozsvar  in  i960  was  very  Impressive.  Sixty  researchers 
from  various  parte  of  the  country  were  invited.  A  total  of  » 
ICO  reports  were  presented  at  this  conference. 

This  large-scale  meeting  of  research  personnel  re- 
sultedl  In  a  high  level  of  contacts  between  the  fields  of 
theory  and  practice. 
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At  the  request  of  the  Musloipal  Developnent  and 
Az*ohlteotural  Flan  Bureau  (Varosrendeezetl  es  i^lteezetl 
Tez^hlvataX)  of  Kolozavar  the  Institute  developed  nuoerioal 
aid  tables  for  alaiplifi^ation  of  methods  of  planning  illum¬ 
ination  openings  in  buildings. 

At  thezequest  of  the  Babes-Bolyai  ^Jniversity  the 
Institute  developed  the  oryetal  grid  constant  of  feldspar 
minerals.  !iiie  Bebye-Scherrer  procedure  was  used  in  the 
investigation  of  the  material  structure.  The  places  of 
maximum  Intensity  were  Identified  through  the  deflection  of 
X-ray  beams  by  crystals  eooprlelng  the  regular  atomic 
spatial  grid  (the  maxiram  intensity  is  Indicated  by  the 
appearance  of  dark  rings),  and  the  crystalline  structure  was 
derived  with  the  aid  of  the  diagram  obtained  in  this  manner. 
This  computation  simplified  classification  and  separation 
of  silicate  feldspar  varieties. 

The  researchers  also  made  progress  in  the  field  of 
linear  programming.  This  type  of  computation  furthers  the 
most  favorable  (optimal)  solution  of  the  preparation  of 
various  plana  and  programs.  It  is  used  In  the  case  of  pro¬ 
grams  in  which  the  quantity  investigated  for  optimum  values 
Is  in  a  linear  (primary)  relationship  with  the  other  quan¬ 
tities  determining  it. 

Resolution  of  transportation  problems  on  the  basis 
of  most  economical  distribution  was  one  of  the  most  special 
types  of  linear  programming  performed.  The  Railroad  Admin¬ 
istration  of  the  Province  of  Brasao  requested  that  the 
Institute  develop  an  laproved  schedule  for  locomotives  on 
the  Brasao-Predeal  section  of  the  line.  The  result  of  this 
development  was  that  the  stock  of  locomotives  was  enabled 
to  be  Induced  by  two  engines.  The  value  of  this  computation 
technique  may  be  appreciated  from  the  fact  that  keeping  up 
pressure  for  the  daily  operation  of  one  locomotive  costs 
2,000  leu. 

The  Institute  also  received  a  request  for  applica¬ 
tion  of  the  linear  programming  method  from  the  Kolozsvar 
lehnofrlg  plant.  The  task  consisted  of  determination  of 
the  most  economical  composition  of  the  charge  of  the 
cupola  furnace  of  the  foundry. 

Siis  waa  no  simple  task.  The  given  circumstanced 
required  repeated  revision  of  the  oalculations  already  per¬ 
formed.  The  various  economic  fluid  technical  factors  set 
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a  Ximt  upon  both  tho  proparatlon  and  applioatlon  of  tha 
prograo*  Hhat  happanad  in  tha  oaaa  of  Tahnofrlgt  lha  firat 
version  of  tha  linear  programming  vas  baaad  on  the  auppo- 
altlon  that  tha  plant  had  tha  naoaaadry  amount  of  uaaful 
raw  sateriala  •  iK^ring  one-half  year  a  saving  of  20,000  lau 
was  ofraotad*  however,  whan  oartain  types  of  raw  material 
were  not  available  new  oomputationa  baoana  naoaaaary*  New 
versions  of  the  oomputatlon  had  to  be  developed,  taking  into 
aooount  inootopleta  stook  of  supplies  and  offering  broader 
posalbilitlee  for  implementation  of  the  program.  Ihe  second 
version  also  may  result  in  savings. 

At  the  Tehnofrig  plant  personnel  of  the  Institute 
worked  together  with  technical  univeralty  personnel  in  study¬ 
ing  tho  dynamio  balanoing  of  the  ammonia  oompreaeors.  The 
neeeaaary  baioncee  were  computed  at  the  eite  of  location  of 
the  varioue  Inatallatione.  This  work  resulted  in  improve¬ 
ment  of  product  quality,  together  with  a  eignif leant  reduc¬ 
tion  in  vibration. 


Qigineer  and  university  lecturing  professor  Desao 
Maroa  also  is  a  very  busy  technical  expert.  He  maintains 
the  oentaot  between  the  Znetitute  and  the  induetrial  plants, 
and  reviewe  falfillnent  of  the  eo-oalled  applicable  plane. 

The  Institute  concludes  cooperative  contraote  with  enter- 
prleee.  At  present  the  problems  of  optimum  planning  and 
of  progrMsmlng  production  proceaeea  are  under  etudy  cn  the 
bseis  of  ten  oentraote.  Heeearohera  of  the  Institute  are 
occupied  primarily  with  production  problems  of  the  nonferroue 
aetal  industry.  The  llet  of  "cuetoaere"  of  the  Institute 
Inoludes  the  Voi»os  Zastlo  (Red  Banner)  Motor  Vehicle  Plant 
at  Braeso,  plants  of  the  Cable  Industry  at  Aranyoagyeree, 
the  Leather  and  Shoe  Factory  at  Folosavar,  the  Furniture 
Factory  at  Liberia tea,  the  Poroelain  Qoode  Faotory,  and 
other  industrial  plants. 


In  hie  article  published  in  the  No 


1962  issue  of 


oglete,  doctors  and  llnguieta.  Since  that  time  the  dootora 
and  blologlste  have  undertaken  oloae  oontaot  with  the  In¬ 
stitute  and  at  present  are  partiolpatlng  in  mathematlos 
eouraee.  Crganited  cooperation  also  has  been  eetabllahed 
with  doctors  of  the  neurologioal  olinio  at  Koloaaborsai. 
They  are  developing  a  eo-oalled  mathematioal  test  method 
for  deteotloa  of  fluotuationa  ia  the  eoadltion  of  patleatm. 


) 


% 
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(An  axanplA  of  th«  •xpanston  of  a«th«matlo«  is  ths  fsot  of 
its  progrsse  In  paychlstry* ) 

A  new  trend  in  the  history  of  developosnt  of  the  Zn« 
atltute  ia  the  fact  that  oonoentrated  work  has  been  oonduot- 
ed  on  ths  solution  of  statistioal  problsas  on  ths  basis  of 
probability  cooputations. 


..aji.-rairgA.  9jri.fte.r4flfi 

On  our  way  to  the  cybernetios  section,  oonalating  of 
the  machinery  hall  cf  the  computation  division,  we  pass 
through  additional  work  rooms.  We  observe* pleasantly  serious 
young  personnel  at  the  desks,  the  so^oalled  assistant  researoh- 
personnel,  who  have  graduated  1  to  3  years  ago*  (Iheir  occa¬ 
sional  ohuokles  lead  us  to  surmise  that  they  are  speouXatlng 
on  the  probability  of  our  being  smeared  by  the  freshly  paint¬ 
ed  door  frames.)  We  muse  on  the  question  of  how  many  of 
them  are  old  enough  to  have  witnessed  the  "birth**  of  MARICA* 
MARICA,  of  oourae.  Is  a  Dach*^'#*  Its  complete  nsas  is  "Mssins 
Automata  ,ou  Rsles  a  Institulu.  ds  gslou3  al  Aosdsmiel.  ” 

In  hia  aforeasntioned  article,  Frofeaaor  Tlberiu 
lOpovloi  brought  up  the  question  aix  years  ago  of  whether 
importation  of  a  computor  would  be  the  simpleat  solution* 

He  also  answered  his  own  question:  "Ho,  this  is  an  improper 
standpoint*  We  want  to  train  experts,  and  we  wish  to  utilise 
odr  own  theoretical  aohisvsasnts*  We  would  like  to,  and  we 
will  dsffloastrats  that  attainment  of  this  goal  is  possible  in 
Rumania* " 

In  this  way  MARICA,  ths  computor,  was  created*  This 
first-born  of  Rumanian  soisntists,  which  understandably  la 
satesned,  but  also  is  osllsd  by  pet  nsmss,  serves  mainly 
experimental  and  demonstrative  goals*  Upon  ostohlng  sight 
of  the  computor  we  were  impressed,  end  reminded  of  an  Infant 
whose  features  end  atruetursl  appsarsnoe  suggest  a  potential 
giant  at  maturity*  Almost  all  its  parts  may  be  assn  clearly 
in  its  small  glass  room.  To  a  certain  extent  it  resembles 
s  telephone  centz*al  exchange.  However,  it  is  incomparably 
mors  sensitive  and  complex  than  the  latter*  At  a  teleihone 
exchange  one  may  shout  down  ths  noise  and  clatter  with  oon¬ 
oentrated  effort*  ^n  this  ease,  however,  one  particle  of 
dust  ia  sufficient  to  cause  possibility  of  error  in  the  com¬ 
putation.  Maintaining  the  iamaoulate  statue  of  MARICA  ia 
an  exceptionally  demanding  process.  Ihis  first  Instrument 
is  still  too  slow  (it  can  perform  only  a  few  operations  per 


••oond)(  and  Ita  oanory  it  too  llmltod.  Slit  varioua  stopi 
nay  ba  traoad  from  tha  Input  unit  (whloh  aanaaa  oonaanda 
oontalnad  on  parforatad  tapa  and  oonvarta  than  into  alaotrloal 
lopulaaa)  through  tha  atoraga  unit  (In  oaaa  of  naoaaaity,  tha 
"namory"  unit*  tha  "alaotrie  brain"}*  tha  control  imit  (oo- 
ordlnating  organ)*  tha  arlthmatlo  unit*  which  parfoma  tha 
four  oparatlona  plua  oonpariaon*  to  tha  naohanioal  aaotion 
whioh  prlnta  tha  raaulta* 

Thus  wo  hava  tha  MARIOA*  tha  alaotronagnatio  ralay 
eomputor*  A  paraon  antaring  tha  world  of  oodarn  alaotronio 
naohlnae  auddanly*  without  tranaltlon*  aaaa  praotloally  no¬ 
thing.  Tha  fflodam  oomputor  haa  a  ooaplata  "tollat"  and  la 
not  aa  nakad  aa  HAHIOA}  rlohly  andowad  with  alaotronio 
alamanta*  gllttarlng  %nth  radio  tubaa  and  farrlta  rlnga,  un- 
hlndared  by  niowlng  part  a*  It  raaolvaa  ita  program  with 
numbing  apaad.  Wa  may  point  out  tha  advantaga  of  KARICA* 
howavar.  and  atata  that  it  la  aqually  aultabla  for  praotloa 
oonoamlng  parfaotlon  o-f  maohanloal  daalgn  and  for  dldaotlo 
purpoaaa.  Baoauaa  of  thla  tha  amall  amlle  on  the  faoa  of 
tha  graying  blonda  Laoslo  Naoatl  bahlnd  hla  thlok  ayaglaaa 
lanaaa  la  not  dapraoatlng*  but  appaara  to  hava  a  Ufa  of  Ita 
own*  aa  wa  walk  around  Rumania* a  flrat  oomputor. 

Wa  may  hava  no  doubta  that  tha  aaoond  oomputor  will 
ba  mora  highly  parfaotad  than  tha  flrat.  Young  alaotronio 
anglnaara  work  at  tha  laboratory  daaka.  At  flrat  glanca  wa 
ara  Impraaaad  by  tha  Intagral  ralatlon  hip  batwaan  phyalcal 
and  Intallaotual  activity.  Thaaa  young  anglnaara  thaoaalvaa 
work  on  parte  of  tha  alaotronio  oomputor  with  flna  Inatrumanta. 

dyorgy  Farkas*  a  tall,  blonda  young  nan,  riaas  from  hla 
work  with  a  allghtly  abatraot  air  to  uc.  He  graduated 

at  itoaoow  with  honora  in  1953.  Ha  la  eapaolally  Intaraatad 
In  Impulse  taohnology.  Ha  la  at  the  moment  welding  memory 
luilta  onto  tha  lines  of  tha  output  imlt*  although  ha  haa 
already  worked  on  maohanloal  memory  ayatams.  Oppoalta  him 
la  Kisa  Jolan  Juhaaz,  a  graying  rad  haired  woman  who  grad¬ 
uated  at  Buoharaat,  and  at  present  la  working  on  tha  memory 
dr\im.  Paraonnal  at  another  table  ara  working  on  tha  arith- 
matlo  unit.  Svary  movamant  of  thin  profound  activity  in- 
dloatas  wltliout  worda  that:  It  will  auocaadl 

I  taka  may  leave*  and  aa  I  pass  through  tha  gate  of 
tha  Inatltuta  and  walk  toward  Bake  Square  in  tha  cold  January 
morning  air  I  find  myself  humming  tha  refrain  of  Attila  Josaaf t 

work  la  worthwhile  only  whan 
Exact  and  beautiful  aa  tha  movamant 
Of  tha  stars  in  tha  skies. 


iUTHlDIATICAL  MITH0D6  AMO  RUMANIAN  LIN<}U1STI0S 


£^Followlng  la  tha  translation  of  an  ar>tlola  by 
Etoaaa  Klaa  In  tha  Hungarlan-languaga  parlodloal 
Korunk  (Cur  Ago),  Solozavar.  Vol  XXII,  No  2, 

Paoruary  1963,  pagaa  179-184.^ 

Ruaanlan  llngulstloa  have  a  oonsldarabla  tradition 
in  lanii;uage  atatlatioa.  Xaaantladly,  tha  thaory  of  3.  P. 
Haadeu  relating  to  word  circulation  waa  tha  Intuitive,  and 
first  concept  of  cartaln  baalc  atatlatlcal  facta*  Tha 
vocabulary  atatlatioa  of  Dlaltira  2-!acraa  (publlahed  In 
paooroaanla.  Ko  10,  19^3}  la  baaed  on  a  scientific  founda- 
tlon,  and  ia  constantly  cited  in  both  descriptive  Rmoanlan 
linguistics  and  In  historical  llngulatloa.  Tha  author  aup- 
plemanta  hia  etatementa  with  recent  atatlatlcal  data*  In 
hla  work  Probletae  da  lingvlatlea  ronlna.  publlahad  In  1961, 
he  investigates  the  origin,  struotura  and  devalopmenta  of 
tha  Ruaanian  language  with  ooablned  utilisation  of  tradi¬ 
tional  statistical  mathods. 

The  use  of  natheaatloal  .tsethoda  began  in  an  ot'gan- 
izad,  controlled  fom  In  193d,  when  the  TDathenatlcal  lingula 
tics  club  was  fortoad  within  tha  Lingulatlca  Institute  at 
Bucharest,  at  t*ue  initiative  of  Academician  Al.  Rosettl* 
Since  1959  the  Mathematical  Linguistics  Commlttaa,  headed 
by  Academicians  Sn*  Fatrovlol,  Or.  C.  llolsll  and  Al*  Roaattl 
has  functioned  as  a  subordinate  organ  of  the  Automation 
Committee  In  conformance  with  the  prealdlum  resolution  of 
the  RNK  Academy.  At  the  meetings  of  the  Committee  mathema¬ 
ticians,  linguists,  psychologists  and  maohlna  translation 
experts  z*ead  and  dlaousaed  their  works,  and  latar  two  aarlea 
of  raporta  ware  begun,  dlsousaing  methods  of  oeohanloal 
llngulatloa  of  the  Rumanian  language  and  mathematical  lin¬ 
guistics*  These  di  souse  Iona  were  connected  with  ..he  oybex*- 
netloa  and  typological  reports  of  1961,  the  reports  of 
foreign  eolentlsta,  teohnloal-aolentlflo  eonferenoea«  and 
description  of  ^e  functioning  of  tha  ClFA-1  and  OlPA-2 


eomputora  and  th«  MECIPT-1  traoalatlng  aaohina.  Man;  of 
tha  raporta  also  war«  publlahad.  Aa  in  tba  eaa*  of  all 
naw  branohaa  of  atudy,  tha  tcajority  of  tha  publlahad  works 
popularlza  knoKladga»  clarify  basic  ooneapta,  and  of far  an 
Introduction  to  tha  taohnleal  prooassas. 


UnRUlstle  Statletlca.  Computatloj  ol  Probablllti^ 

Tha  first  outstanding  aoblavenant  In  tha  flald  of 
linguistic  statlatlcs  la  tha  oonputatlon  of  tha  antXKipy 
value  /fsaa  Nota_/  of  tha  Rumanian  language.  Bl.  Nloolau 
(who  waa  tha  first  to  diaouas  tha  bases  of  tha  theory  of 
Inforaatlon  In  tha  Rumanian  language),  K.  Sals  and  Al. 
Rocerlo  dealt  with  this  problem  In  tha  Mo.  1,  1959  Issue 
oi  Studll ,_al  earoetArl  de  llngyl^lca.  Tney  establish 
that  although  the  style  and  vocabulary  material  of  Bnlnasou 
and  Arghasl  are  radically  different,  they  impart  essentially 
Identical  Information  fi»on  tha  point  of  view  of  the  theory 
of  inforaatlon.  Ihe  statistical  structure  of  the  Rumanian 
language  presents  a  fairly  uniform  picture  from. the  point 
of  view  of  Information,  irrespective  of  the  sources  util¬ 
ized  in  the  Inveetigation. 

(^Mote^  With  respect  to  entropy  and  Information 
value,  of.  Zoltan  Szabo,  "Cybernetics  and  Linguistics," 
Korunk .  1961,  page  Ai . ) 

The  generally  popular  amd  a till  tod  field  of  mathe¬ 
matical  linguistics  la  that  of  sound  statlatlea.  Tha 
Rumanian  phonology,  however,  offerred  relatively  little 
in  this  area,  perhaps  due  to  the  formation  of  many  schools 
of  thought.  In  the  Eta.  Petrovici  Memorial  Issue  of  Oeroe- 
tari  lingviatiee .  1958,  P.  Neiesou  arrives  at  interesting 
cone lus ions  through  oombinsd  application  of  traditional 
and  statistical  methods  in  an  invaatigation  of  the  accents 
of  Rumanian  words  of  Hungarian  origin.  Liviu  Onu  estab¬ 
lishes  word  accentuation  by  the  statistioal  method  in  re¬ 
spect  to  Rumanian  neologisms  terminating  in  "o"  (auoh  as 
radio:  radiourl)  in  Studll  el  ctroetari  de  llngvistl^. 

No.  1,  1900;  this  group  is  unique  in  the  phonological  and 
morphological  system  of  the  Rumanian  language.  Ihonetio 
and  phological  research  work  in  Rumania  has  not  exploited 
the  poselbilltles  latent  in  mathematical  methods  aa  yet. 

In  the  field  of  vocabulary  research,  however,  de¬ 
velopment  of  this  method  hae  had  considerable  euooeat. 
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In  ,af Mtirt .  df ^  3.  1959.  V.  But«u 

r«pctrtf  on  l«xloo*8tatl«tio*l  wox*!i  bAsed  on  50,000  words  cf 
ton  authors  (loo lading  Sadpyoanu,  Brataaou-Volnaatl,  Rabraanu 
and  B[*ada)4  Ka  aatabllahaa  that  eertaln  varrr  oooeon  words 
ara  not  Inoludad  In  tha  basic  vooabulax^  list  of  iX*  :&*aur, 
Mhloh  alraad?  Is  in  Its  saoond  edition .  Furtharaora,  aosa 
of  tha  words  llatad  in  tha  basio  wooabulaty  (suoh  as  malara^ 
wara  not  obaarvad  among  tha  50,000  words  studied.  Tha 
results  oori*aotad  by  tha  statistioal  method  eoaprlaa  a  sig- 
nifloant  adwanoa  In  the  field  of  axanlnatlon  of  tha  ooapo* 
sition  of  tha  fhimanlan  vocabulary.  A  report  of  tha  work 
of  (Ih.  Bolooan,  oonalstlng  of  a  statistioal  study  of  Jour¬ 
nalistic  style,  it  published  in  tha  I^o  1 ,  1961  issue  of  thi 
periodical,  drawing  a  parallel  to  ths  style  of  literary 
works.  Ha  asta'ollghas  tha  fact  that  Journaliatlo  style  la 
ohai*aotarl2ad  by  tha  cajority  of  naologlsma,  most  of  which 
ara  of  French  origin.  The  ratio  cf  word  typae  alao  differs 
from  that  of  literature  •  In  rafaranoa  to  the  frequency  of 
OQourranoa  of  words  In  Joumaliatio  style  he  statea  that 
51.06  percent  of  tha  words  ara  nouns,  16.5  percent  ara  verba, 
and  15.15  peroant  are  adjectives.  In  literature,  39.65  per¬ 
cent  of  tha  words  are  novma,  26.05  peroant  ara  verba,  and 
6.61  paroant  ara  adjectives.^  Thasa  findings  ralativa  to 
tha  Rumanian  language  are  In* accord  with  pravioua  analyaea 
and  provide  aolantlflc  aupport  for  the  latter.  Thus  tha 
saying  that  tha  good  author  (auch  as  Liviu  Rabraanu)  con- 
yarta  all  words  Into  verbs  may  have  soma  basis.  Similar 
analysis  of  old  Rumanian  liagulatlo  examples  and  dataroln- 
atiem  of  tha  vooabulary  oharactarlstloa  of  various  branohaa 
of  ftolanoa  anablaa  an  Intaraatlng  hietorlcal  comparison  to 
be  mads.  V.  Pamfll  la  working  on  this  problem. 

Although  tha  statistioal  method  may  not  considered 
«.a  liavlng  universal  application,  especially  if  tha  lavaetl- 
gator  la  working  on  tha  basla  of  relatively  ahallov  material, 
the  results  aohlovad  to  data  in  tha  field  of  laxloo-atatiatlos 
may  be  oonaldarad  as  a  starting  polnli  for  tha  frequency- list 
of  words  of  tha  Rumanian  language,  which  although  a  prac¬ 
tical  nacaasity,  say  be  oonaldarad  merely  aa  an  idea  at  tha 
prauant  tine.  Following  publication  cf  tha  dictionary  of 
literary  language  of  aninaaou  tha  time  will  be  ripe  for 
produo  olor*  of  a  frequency  list  of  the  rich  and  colored  vo¬ 
cabulary  of  tha  poetry  of  aninaaou.  This  work,  requiring 
great  expenditures  and  oonsidsrabla  equipaant,  will  be 
eroiit?7  aidad  by  tha  perfected  methods  of  the  frequency 
dlctlonai^  of  the  Russian  language  now  under  preparation  in 
Estonia,  basad  on  tha  frequency  of  ooourranoa  of  words  in 
the  works  of  Pushkin. 


Ih«  •p«oi«l  oharaottrlstlo  of  th«  mathoaatloal  oothoda 
la  that  thagr  pxH)vlda  a  wall  daralopad  ayatan  or  aathod  at 
any  giran  lavaX  of  tha  languaga  for  daaoriptlon  of  tba  rala^ 
tionahlpa  batvaan  phanonana,  aa  wall  aa  for  praolaa  dataralna- 
tlon  of  tha  phanoDana*  thanaalraa.  lha  ooourranoa  of  alo- 
ilar  ralatlonahlpa  and  alnllar  unlta  at  tha  varloua  larala 
of  languaga  (phonologloal,  aorphologloal,  ayntax  and  aaaan* 
tloa)  la  oallad  laoaorphlao.  It  ralataa  to  atudy  of  tha 
laoaorphlaa  of  tha  warloua  larala  of  languaga »  tha  rala¬ 
tlonahlpa  batwaan  indlwldual  alaaanta,  and  tha  alacanta, 
thanaalvaa.  Hathanatleal  aathoda  ara  alaoat  axolualvaly 
adaptad  to  daaorlptlon  of  tha  ralatlonahlpa *  and  praolaa  da- 
taro  Inatlon  of  tha  Individual  alananta  alao  la  parfoniad  for 
tha  Qoat  part  by  oathaaatloal  oothoda.  In  Studll  al  oyroa- 

Mo  *.  '1959,  for  axaapla,  Sb«  Vaalliu 
and  radundanoy,  and  hooology  and  Intar- 
ralatlonahlp  with  raapaot  to  tha  phonologloal  and  oorpho- 
loglcal  laval  of  tha  Rumanian  languaga.  Through  aynohron- 
oua  and  dlaohronoua  analyala  of  llngulatlo  faotora  ha  arrlyaa 
at  tha  oonolualon  that  tha  analyzad  faotora  ara  oloaaly  oon- 
naotad  with  tha  dovalopoant  of  tha  languaga.  lha  davalop- 
mant  nay  laad  In  tha  direction  of  raduotlon  of  redundancy 
alamanta.  Radundanoy  and  aoonomy,  bowavar,  nay  be  eonald- 
arad  aa  faotora  In  datara Inatlon  of  tha  tz^nd  of  davalop- 
nant  of  languaga.  Although  not  entirely  In  aooord  with  aaoh 
other,  tha  Csaohoalovaklan  author  Bohunil  Tmka  and  tha 
Belgian  author  Irio  Buyeaana  publlahad  thought-pro  voicing  and 
Interesting  artlolaa  on  alnllar  problaaa  in  tha  Al.  >lraur 
Manorial  SAltion  of  i960  of  tha  aforanastlonad  parlodloal. 

With  raapaot  to  tha  future  outloolc  of  this  problan,  study 
of  tha  laonorphlsn  of  the  Rumanian  language  would  be  useful 
In  Investigation  of  Rumanlan-Hungarlan  word  borrowing,  for 
axanpla.  Aa  mantlonad  by  tha  Soviet  linguist  Ya*  A.  Makayav 
on  several  oooaalons,  thai^  la  close  intarralatlonahlp  ba- 
twaac  laonorphlan  of  tha  languaga  levels  and  tha  naoaaalty 
of  tha  ayatan  applied  by  tha  borrowing  languaga  upon  tha 
borrowed  word. 

Study  of  tha  linguistic  ayatan  by  tha  aathanatioal 
method  aaalata  determination  of  tha  languaga  units  on  tho 
phonologloal,  aorphologloal,  ayntaotlo  and  aamantlo  levels. 

Tha  faot  that  aorphologloal  phenomena  nay  be  counted  and 
prooaasad  statistically  indloataa  that  oox^hology  has  found 
Ita  baalo  unit  aultabla  for  oonputatlon.  florloa  Dualtraaou 
has  daalt  with  words  ladloatlng  tha  position  of  nouns  (ds- 
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■on«trfttlT«  pronout  «ad  ftdJ«otlv*s»  adT^rbt  of  plaot,  and 
latarjaotlosa)*  Sorln  Statl  la  working  on  norphologloal 
boaonjia  In  tha  graak>  latln  and  caaohooloraklan  languagaa* 

T.  Slana-Oasaou  haa  obtalnad  aurprlalng  raaulta  in 
tha  atudy  of  intarralatloaahlpa  batwaaa  apaaoh  and  ayntax 
through  tha  axparloantal  appXloatlon  of  both  atruotural  and 
atatlatloal  oathoda.  thla  %ioz4c  la  daaorlbad  in  hia  work 
antltled  Liabai  ■!  pontaxt.  1959*  Inwaatlgatlng  aaaantlo 
unlta,  ha  arrlraa  at  tha  oonolualon  that  tha  IndlTldual  naaa« 
Inga  of  tha  word,  dapandlng  upon  oorraapondlng  aaaantlo  ra* 
latlonahlpa,  dawalop  and  ara  ytraagthanad  aa  a  flowar  aaldat 
faworabla  aurroundlBga,  and  wlthar  and  fada  aa  aooa  aa  thair 
ayntaotlo  ralatlonahipa  fail  to  bring  out  tha  approprlata 
naanlng. 

In  tha  study  of  tha  ralatlonahip  of  llngulatlo  phanoa- 
ana  tha  dang«>of  placing  axoaaolra  aaphaala  on  tha  abova  aay 
arlaa,  with  tha  raault  that  IndlTldual  phanonana  and  alaaanta 
ara  Idaallstloally  oonsldarad  tha  produota  and  foci  of  rala* 
tlonahlpa*  Tha  glottoohronology  of  H.  Swadaah  Hyugaton  fall 
Into  thla  typa  of  trap.  Ignoring  tha  typological  paoullar- 
Itlaa  of  individual  langvtagaa  and  tha  particular  subjaot  of 
llngulatlos,  ha  arbitrarily  adopts  tha  foraula  uaad  in  da- 
taralnatlon  of  gaologioal  atrata  through  tha  daoay  of  radlo- 
aotlva  alaaanta  for  datarmlnatlon  of  tha  data  of  aaparation  of 
languagaa  lacking  written  arohlvas.  Tha  untanabillty  of 
thla  theory  la  daaonstratad  by  latvan  Podor  on  tha  baala  of 
linguistic  facta  asaanblad  from  Slavic  language  aatarlala. 

In  tha  1961  Issue  of  tha  Linguistic  Journal  ( NYalvtudoBaavi 
KoalaBanvak )  ha  notes  that  glottoohronology  Is  asaantlally 
tha  ravarsa  of  oarrlsn.  Tha  Manrista  attatnptad  to  explain 
tha  Internal  laws  of  dsvalopnant  of  a  language  on  tha  basis 
of  tha  social  changes  and  history  of  tha  population  speaking 
the  language.  The  unrealistic  oethod  of  glottoohronology 
Is  erroneous  (though  their  results  historically  aay  oolnoide 
with  results  obtalnad  by  other  aeans),  attaaptlng  to  draw 
oonoluslons  relative  to  the  society  and  history  of  the  pop¬ 
ulation  speaking  tha  language,  or  tha  extaraal  davelopaant 
of  tha  language,  froa  data  of  tha  internal  hlstorloal  regu¬ 
larities  of  tha  llngulstio  devalopoant.  In  Studil  si  car- 
oetari  da  llngyistiea.  NO  4,  1959,  V.  Outu-Roaalo  attanpts 
io  establish  the  date  of  separation  of  the  Arusanlan  and 
Oakoruaanian  dlaleots.  Through  his  glottoohronologloal 
■ethod  N.  Swsdesh  obtains  as  his  result  the  13th  Century, 

Which  Is  dlsaetrioally  opposed  to  hlstorloal  and  llngulstio 


faota*  Iha  eoamoiaota  sugs«*tad  toy  R*  Lata  and  0.  1. 
Kllnov  yiald  aa  a  z^ault  tha  6th  to  10th  Caoturlaat  whloh 
rangaa  wlthla  rathai*  broad  llaltat  and  thua  la  of  no  grant 
praotloal  vaXua* 


APJZlltl 

Tha  EBoat  outatandlng  domaatlo  aohlavanant  In  thla 
flald  la  tha  oonatruotlon  of  tha  KEGIPT-i  aaohlna  at  Taoaavar, 
whloh  autonatloally  tranalataa  aathaaatloaX  taxt  fros  Bigllah 
to  Ruaanlan*  (Ita  algorlthai«  tha  proeaduraa  aarvlng  raaolu- 
tlon  of  tha  task  and  to  be  axaoutad  in  a  givan  nannar,  was 
daaorltoad  la  datall  by  Xrika  Ooaonkoa  In  bar  July  196S  import 
bafora  tha  Matto'jatloal  Llngalatios  Cooioi^ttaa. )  Tha  taxt  to 
ba  tranalatad  la  traaafarrad  In  nunarloal  fora  to  punohad 
tapa.  If  a  word  oannot  ba  found  in  a  fora  glran  In  tha  taxt» 
tha  aaohlna  atora  tha  word  In  a  work  slot*  aftar  whloh  It 
oonwarta  to  a  program  of  elimination  of  typical  andlnga  (-ad, 
-a,  -'a,  -i',  -ing,  -ar,  -aat).  If  tha  aaohlna  doaa  no  find 
tha  given  word  In  Ite  80-word  vocabulary.  It  Inaarts  the 
untranslated  word  In  tha  Rumanian  taxt.  The  eo-callad 
"apaolal”  words  (a\uclllary  verba,  artlolaa)  are  not  trana¬ 
latad  by  tha  aaohlna,  and  are  indloatad  by  nuabara  giving 
llngulatlo  Inforaatiott.  Aftar  ooaplatlng  differentiation 
of  llnguiatie  hoaonyaa  (auch  aa  nouna  and  adjactivaa)  tha 
aaohlna  oonvarta  to  placing  the  woxda  In  tha  order  required 
by  tha  syntax  of  tha  Rumanian  languaga.  Next,  tha  aaeond 
portion  of  axaoutlon  of  dlapatohlng,  or  ’’withdrawal,"  ooeura* 
This  oonslata  of  actual  tranalatloc,  or  raplaolng  Qiji^llah 
worda  with  Ruaaclan  words,  and  of  modlfloatlona  Indloatlng 
Ruaanlan  llngulatlo  oatagorlaa  (such  as  cuabar,  gandar, 
parson}*  Tha  last  ooaaand  aotuataa  tha  keys  of  an  alactrlo 
typawritar,  whloh  types  out  tha  translation  of  tha  appro¬ 
priate  Qigliah  word*  Thus  vra  have  tha  generalized  aaquanoa 
of:  given  tha  lugllah  aantonoa;  next  step  la  an  abatraot 
sarlas  of  Xngliah  words.  In  English  aaquanoa;  than  wa  obtain 
tha  abatraot  series  of  English  worda  In  Ruaanlan  aaquanoa; 
thla  la  followad  by  an  abstract  sarlaa  of  Ruaanlan  worda, 
in  Ruaanlan  aaquanoa;  tha  last  stap  la  tha  Rumanian  santanoa* 

Tha  praotloal  tasks  of  aaohlna  translation  hava  opan- 
ad  a  new  flald  of  work,  tha  organisation  of  tha  aaohanloal 
llngulstloa  of  the  Ruaanlan  written  language*  Aoadaalclan 
Gr«  C*  Holall  parforoad  pioneering  work  In  this  flald,  with 
tha  ooapllatlon  of  tha  aaohanloal  aorphology  of  conjugation 
of  vayba*  Tha  problaaa  of  aaohanloal  translation  gava  P. 


Dl&oon«aou  th«  lld«a  for  the  devalopaent  of  an  apparently 
now  method  of  dooorlptlon  of  the  deolenalon  of  nouna,  ao- 
cordlng  to  whloh  all  poaalble  value  and  form  oomblnatlona  of 
a  word  are  takon  Into  consideration  In  its  writing*  the 
mathemationl  method*  however*  la  limited  to  use  in  teohnical 
expreaeions*  ae  he  orltlcally  noted  In  Lo.Pta  de  ela^a. 
November  19o2,  and  thua  the  reeulte  are  merely  meohanioal 
repetitions  of  certain  oonoluslona  which  have  been  known 
einoo  ancient  times  (ouch  as  determination  of  the  oases  of 
noun  declension),  'niese  fonaal  and  unproductive  attempts 
are  not  suitable  for  popularization  of  modem  me^ods*  and 
give  the  Impreealon  that  they  actually  are  fruitleee. 


the  Danish  linguist  C.  Jeepersen  has  deali  with  cer* 
tain  procedures  of  modern  theory  of  sets  In  the  course  of 
syntactic  analysis,  although  he  calls  ths^f  by  another  name. 
For  example.  In  his  view  indefinite  riumeraia  differ  from 
pronouns  in  that  they  may  not  assume  a  predicative  position j 
la  this  way  the  phrase  **the  experienced,  well  prainel  doctor” 
may  be  rephrased  as  "this  doctor  is  experienced  and  well 
trained;"  however,  the  plirpae  "the  many  doctore"  may  not  be 
converted  Into  "theae  dootora  are  r-any.  "  He  calls  thia  pro¬ 
cess  “tranopoaltion. ”  the  NS  atruoturaliftta  ih  Choaahy  and 
2  Harris,  who  ccnaidcr  llnguistioe  ac  the  theory  of  the 
structure  of  lany.uaae,  also  employ  aodlfioations  of  this 
method  in  the  couree  of  theli'  syotactlo  analyses*  which  they 
have  named  "tranaformation. "  The  Soviet  researchors  0.  S. 
Kulagina  and  A.  A,  Iji'spunov  have  recommended  a  meritorious 
method  for  syntactic  analysis  of  language.  V,  A,  Nspenskly, 
Professor  of  Mathematical  Logic  of  tho  Hoacow  Lomonosov  Uni¬ 
versity  is  dealing  with  problems  of  the  crganiz&tlon  of 
linguistic  ffiodele  on  the  basis  of  tns  theory  of  cats;  he 
fulfilled  a  very  important  need  of  modern  linguistics  through 
his  formal  detenainatlon  of  the  concept  of  parte  of  speech. 
According  to  the  corioept  of  lU  D.  Andreyev,  Head  of  the  Lab¬ 
oratory  of  Applied  Llnguletlca  of  the  Leningrad  Department 
of  Shllology*  combined  application  of  the  theory  of  seta 
and  probability  oonputatlor:  is  most  effective  in  the  field 
of  Rumanian  linguistics  researob. 

Tho  transformation  procedure  has  outstanding  possibil¬ 
ities  in  respect  to  the  Rumanian  language:  for  example,  both 
pronouns  and  indefinite  numorala  may  be  predioative  (as 
predicate  auxiliaries).  The  phrase  medio i  exnerlaentati 


»ay  traneforo^d  ^ 
Juat  >e  iulti  aediol  amy  b«  trana 
PUlti* 
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afomad  into  aadlell  aj 


JtSlik* 


In  Addition  to  tha  afcranantionad,  applloatlon  of  tha 
thaory  of  information  may  ba  of  Intaraat  in  raaaaroh  on 
dialaota.  In  drafting  tha  indiraot  quaatlona  of  tha  quaa* 
ticnnairaa  ayntaotic  ralationahipa  muat  ba  oraatad  anaur- 
ing  aa  low  informativa  yalua  aa  poaaibla  for  tha  word  aakadi 
the  more  inaignifioant  tha  atrangth  of  tha  ocmmunlcant,  tha 
more  probable  is  its  appearance  in  the  reply.  It  would  ba 
an  imoeaaurable  achievement  of  Rumanian  linguiatlo  hiatory 
if  tha  Yezarcvo  Ring  found  in  1912,  and  containing  61  aym- 
bola  ware  to  be  solved  with  the  application  of  modern  uethoda* 
These  symbols  are  In  'Iraeh  script,  and  the  object  probably 
is  Dacian.  The  text  is  brief,  tha  words  are  not  separated 
from  each  other  (eoriptio  oontlnua),  the  number  of  previously 
known  Dacian  words  la  asall,  and  nothing  is  known  of  the 
morphological  and  ayntastioal  system  of  tha  language.  Thus, 
the  initial  data  are  considerably  leas  numerous  than  in  the 
case  of  the  Mayan  texts. 


In  any  event,  the  aohievements  attained  to  tha  present 
time  in  Phimanian  llnguistios  with  the  use  of  mathematical 
methods  are  practical  results,  or  else  they  are  closely  con¬ 
nected  with  practical  problems  of  the  language.  In  addition 
to  the  results  obtained  in  the  various  problem  areas  and  the 
exploitable  possibilities,  we  must  not  overlook  the  short¬ 
comings  notsd  in  the  issue  of  Lupta  de  o_lA8a  cited.  Criti¬ 
cism  la  lacking  of  the  theoretical  works  of  current  bourgeois 
linguistic  scho'ola,  which  would  reveal  their  idealistic  ss- 
sence. 


e 


Mathematical  methods,  and  problsp's  of  the  application 
of  the  theory  of  information  in  linguistics  are  included  as 
separate  plarj  themes  within  the  cybernetics  group  of  tasks 
in  the  development  of  long-range  scientific  plans.  Both 
domestic  and  foreign  achievements  and  results  indicate  that 
the  role  of  these  methods  constantly  is  increasing  in  the 
further  develojssent  of  llnguistlce,  and  will  serve  as  help- 
full  means  for  linguistics  in  ever  more  applications. 
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